The classical data on masking of pure tones by white noise [J.E. Hawkins, Jr. and S,S. Stevens, J.
One re~on for this low-frequency behavior of the CR function might be the poor low-frequency coupling of the headphone fcushion combination used by Hawkins and Stevens. Although they tried to compensate for low-frequency losses in the transfer from phone to eardrum, this compensation may have been inadequate. In this study the CR experiments were repeated with Etymotic ER-2 insert earphones which, because of their sealed position, provide a very reliable low-frequency response to the eardrum. This allowed threshold measurements in broadband noise for tones ranging from 30 to 8000 Hz,
EXPERIMENT
The masker was white noise, bandpass-filtered between 10 and 10000 Hz, continuously presented to both ears. The signal was a diotic tone burst at selected frequencies between 30 Hz and 8 kHz, in half-octave steps. A B+k6sy tracking procedure was used on 4 subjects, including three young adult graduate students with normal hearing and familiar with psychoacoustic experimentation, and the author (age 59) with a normal absolute threshold except for an elevation at and above 8 kHz. Nrthermore an adaptive 2-down l-up forced choice procedure (3) was used on the author alone,
The tracking procedure involved presentations of 200-ms tone bursts, including 10-ms on/off ramps, at each of the 17 selected frequencies.
Average threshold was computed from the last 30 present at ions. Each trace, corresponding to a certain masking noise level, took 10 minutes to measure. Traces were measured in quiet, and for No-values of 0-60 dB in 10-dB steps (the last trace measured only on the aut her). Two traces were obtained from each subject per condition. The adaptive procedure used 300-ms tone bursts, including 10-ms on/off ramps, at the same frequencies and the same .Vo masking levels. A l-dB step size w= used, runs were terminated after 12 reversals, and thresholds were averaged over the last 10 reversals. Two traces were measureil per condition.
Subject-averaged tracking results are shown in Fig. la , The data at 8 kHz for the lower traces of the author-subject were not included in this average. Figure lb shows similar results of the adapti~'e forced-choice procedure with the author as subject.
Comparison of the contours of Figs. la and lb reveals a great deal of similarity, except that adaptive thresholds are consistently lower by about 1-2 dB. This is because the tracking procedure probably estimates a somewhat higher threshold criterium than the 7170 correct criterium of the 2-down l-up adaptive procedure.
Critical ratio (CR) functions were computed from the data of Figs. la and lb in a manner similar to the computation by Hawkins and Stevens. Assumed was that for detection signal power had to equal the iVoll', where 14' is the critical ratio. CR-vaIues were computed for each frequency from the average of the four highest contours (N. Because the resumption of equal signal and noise power in a critical band for signal detect ion is to a large extent arbitrary, all three contours can be shifted vertically by an arbitrary amount. The fourth contour in Fig. 3, shown w a dmh-dotted line, is the ERB function (2). This function is assumed to have a fixed position because of the manner in which it has been established.
Critical ratios extracted from the adaptive forced-choice data are, on average, about 70% of the CRS computed from the tracking data. This difference is, of course, a direct artifact of the assumed unity signalnoise ratio in a critical band at threshold.
Since the two procedures that were used involved most likely somewhat different detection threshold criteria, it would be more re~onable to~sume different threshold signal/noise ratios which would yield identical CR functions. Both procedures yield CR functions that keep decreasing with decreasing test tone frequency down to below 100 Hz. Beyond that, the strong attenuation of the middle ear transfer function, augmented by the mechanical short-circuit at the helicotrema, cause the external signal/noise combination to be dominated by internal noise, making the measurement invalid. Current findings on broadband masking now seem closer in 
